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1o all whom it may concern.
Be it known that I, Jou~y M. WiLLARD, g |

citizen of the United States, residing at Los
Angeles, in the county of Los Angeles and
State of California, have invented a new and

useful Apparatus for Producing Gas from |
Crude Oil and other Liquid Hydrocarbons
and Oils, of which the following is a specifi-

cation. |

This invention is applicable for producing
gas for use in internal combustion engines
and for fuel, llumination, and other pur-

- poses, from crude oils of the character found

18

20

25

in southern California and elsewhere, having
an asphaltic base. It is also applicable for
Ero‘ducin‘f gas from oils having a paraflin
ase, and from other oils. |
An object of the invention.is to provide

an apparatus whereby a maximum amount

of gas for use 1n internal combustion engines
and elsewhere may be obtained from as-

phaltic or other oils, in the most convenient

and economical manner.

.. The invention is applicabte for the manu-
facture of gas that may be stored in a gas-
holder for & limited time at determined tem-
peratures for intermittent use, and is also

- applicable for direct use in an internal com-

80

36,

- 40

bustion engine and elsewhere.

-

The invention is especially designed for

the antomatic production of gas as needed, |
80 that no holder is required, the gas being.

produeed as it is used. The production of
Qhe gas i1s effected by a current of air which

mﬂi; be supplied in some instances by a
blower o

r alr-compressor, and in other in-

-staneées by suction of an engine or other de-

vice 1n which the gas is to be consumed.
 Fhe invention may be applied in various

forms,-and I do not limit the same to any |

specific form of apparatus.

In the accompanying drawings the inven-

tion will be illustrated in a form adapted to

~supply, an internal combustion engine with

45

[ -
RN

gas from erude oil having non-volatile, tarry,
~or waxy constituents. | | |

k -

It 18 to be understood that the term gas
as used in this specification does not neces-
sarily refer to a fixed and permanent gas but

includes such forms of vaporous or gaseous |
fuels as may be produced from the materials |
~ operated on by means of the apparatus de-
scxibed under the conditions attending such-|

-

operation. =

- The apparatus is an]ica;ble for refining

purposes as it is capable of separating vola-

I

i

1n Fig. 2. | _
| sectional detail of the lower end of the baffle

»

i :

hydrocarbon liquid, and such volatile por-

| tions may be subsequently reduced to liquid

form by a suitable condensing means, illus-
tration of which is unnecessary.

tile products from nonvolatile portions of

60

The accompanying drawings illustrate the

invention.

Figure 1 is a fragmental phm of the ap-

aratus omitting any mechanism that may
e employed for inducing the air current and
for supplying the oil, and also omitting the
tar-trap shown m FKig. 15. The pipe con-

nections are broken. Fig. 2 is a fragmental
axial section on line indicated by #?, Fig. 1, ef

one form,of apparatus embodying thisinven-
tion. Fig.3 is afragmental plan section on
line 2% Fig. 2. Fig.4is an enlarged detail in

axial section, of a form of injector employed

to atomize the oil. Fig. 5 is an enlarged

55

70

axial section illustmting the valve that con- -

trols the level of the o1l in the cil-well shown
Fig. 6 1s an enlarged, fragmental,

shown in Figs, 2 and 8. Fig. 7 is a plan sec-
tion on hne 7, Fig. 6. TFig. 8'is ap axial see-
tion illustrating another form in which the
imvention may be embodied. Fig. 9is#plan
of the oil-well contrivance of Fig. 8, detached.
IFig. 10 1s an axial section of another form
more particularly  designed for use with
paraflin oils or other oils of light charaeter

80

85

and for machines of larger capacity than the

forms shown in the preceding views. )
11 is a plan section on line z*, Fig. 10. Fig.

12 is an axial section of another form of ap-

paratus especially designed for use with

Fig,

90

paraflin oils, distillates and other }’ight oils, |

for circulation of 0il between the injector and

i and in which apparatus provision is made
95

the otl-reservoir. Fig. 13is an enlarged frag-

mental detall of the injector and oil-cireu-
l&tinﬁ
1S & P

apparatus shown in Fig. 12. Fig. 14
an section on line 5[?“, Flg 13. Flg 15 -

1s a fragmental elévation of apparatus em- 190

bodying theinvention. Thetar-trap omitted:
from the other views but preferably em-
ployed with all the forms illustiited, is
shown in vertical axial section. Fragments
of suppoits omitted from the other views are

also’shown in this view.

ol

In the several views similar parts are desig-

nated by like characters.accompanied m
some Instanees by indices to distinguish the
di’erent forms. In the description netice
of the indices will usually be omitted. .

1 designates a contaifer comprising an up-

110



p&rhgasifjring chamber 2 and a lo
3. 'The gasifying chamber may beseparated
from the oil-weil by a transverse conical
diaphragm 4 provided in its apex with an

orifice 5 and forming around the walls of the

container 1 a drain or gutter 6 draining into
a tar well 7 which extends from the gutter to

discharge outside of the container and 1s

 .closed at its discharge outlet by a valve 8.

10

20

LS
T

9 designates an air-pipe which may in
some instances lead from an alr-compressor
not shown, and in other instances where suc-
tion is depended upon for the supply of alr,
may lead directly through heating means
not shown, from the atmosphere or other air
source, and discharge a current of air into
the gasilying chamber 2, through an in_lectt)r
or spraying device 10 comprising the oil-pipe
11, the lower end of which is open and lo-
cated near the bottom of the oil-well 3; said
injector being directed upwardly to discharge
through the orifice 5 into the gasifying cham-
ber 2, a spray ot atomized oil.

12 designates a closure in the form of a
bushing around the oil-pipe 11 in the bottom
of the directing chamber 14 of the air-pipe
which surrounds the oil-pipe and terminates
just above the same In an upwardly-directed
nozzle 15, thus causing the nozzle of the in-
jector or atomizing device to discharge the

oil and air upwardly into the gasifying

* chamber 2. .

30

40

45

L
ot

(O

17 designates means to supply oil to the
oil-well 3. It is to be understood that sald
means must be of such a character as to
counterbalance any piessure produced in the
container 1 by any compressed air introduced

through the pipe 9 in case an air-compressor

is used. It is to be. understood thut this

means shall be of such form that it will main- |

tain a given oil level agaiust either the pres-
sure in case a compressor is used, or fluetu-

‘ating suction in case the'machine 1s operated

by suction of an internal combustion engine.
18 designates a gas outlet leading from the
upper part of the gasifying chamber.
19 is a heating chamber surrounding the

oil well and a large portion of the gasifying

chamber; the purpose being to heat the con-

tainer 1 to cause production of the gas that
is to be discharged through the gas-pipe 18.
The heat for the heating chamber 19 may be
supplied in any desirable manner, as for in-
stance the introduction thercinto through a
ort 20-of the exhaust from an internal coin-
ustion engine, not shown, which may be
supplied with fuel from the gas-pipe 18.

21 designates the exhaust port from the
heating. chamber 19. 22 designates baflles
in the %\eating chamber 19 to properly divect
the heating medium through said chamber.

23 designates a removable head for the
rasifying chamber secured 1n place by bolts
24, and 25 designates a head for the heating
chamber, the same being interposed between

' of oil therethrough in case oil

4 139 has an outlet 41 1n the bottom

|
|

i

021,084

lower bil—well the head 23 and the top 26 ot the container 1 ;

said bolts 24 extending therethrough a.nd:
into the body of the container, thus to at
once secure both the heads 23 and 25 to said
body . | |

927 designates bolts securing the head 25 ol
the heating chamber to the bedy 28 of said
heating chamber which may be provided
with a flange 29 for this purpose.  The body
28 of the heating chamber may be symmet-
rically constructed, as shown, and provided
with flanges 29, 29’ at opposite ends. A
head 25, corresponding to t{ie Lead 25, may

be fastened to the body 28 in a o wnner corie-

sponding to that above described, and a head
23’ secured thereto by bolts 24; the only dif-
ference between the heads 23 and 23’ being
that they are provided respectively with the

| requisite orifices; the head 23 being fitted to

receive the gas-pipe 18, and the head 23" be-
ing adapted to receive the air-pipe 9, oil-pipe
17, the drain-pipe, the tarwell 7, and 1 some
forms an oil-overflow pipe 53. '

74)

79

8

83

31 designates the stand-pipe portion of the

oil-supply means, the same being provided
with perforations 32 to emit oil laterally and

rovided with a valve-seat 33 at the bottom
for a puppet 34 which is connected by a con-
nection 35 with a float 36 which is arranged
to seat the puppet 34 in the valve-seat 33

G

05

whenever the oil rises to a determined level

below the top of the oil-pipe 11 of the.Injec-

tor:; the purpose being to prevent an undue

flow or any leakage of oil through said oil-
pipe 11. '
37 designates

a pressure relief valve in the
oil-supply-pipe 17 to prevent

excesstve. flow

4 pump. , ,
‘The tar-well may comprise an auxiliary
reservoir 38, and a main resetvoir 39 ar-

. ranged below the auxiliary reservoir and con-

hected therewith by a valve-pipe 40 in which
the valve 8.1s arra.nge.d. The mailn reservoir
closed by a

is supplied by

100

103

116

closure 42 held in place by any suitable

means, as the screw 43.

A removable lining wall 44 of sheet iron or

other suitable material, may be inserted into
tl - container, when the head £3 is removed,
ar.d may consist of a plain or corrugated

11%

sheot bent into sleeve foim with the edges

lapped so that the resiliency of the sheet will
tend to hold the sheet where placed in the
container, thus protecting the container

«ithir and forming a lining for the vaporiz-

it.g, or gasifying chamber to agsist 1N remov-
ing « ertain non-liquid and non-volatile por-
tions of the hydroecarbon that might other-

wise adhere to the fixed walls of the vaporiz-

ing and gasifyirg chamber.

15 designates an inverted conical baffle of

sheet metal or cther suitable material pro-

vided at its larger end with projections 46 to

extend to and rést upon the upper end of the



LWL

10

20

2h

38

- shown in' the other views, the -head 23

40

3" may be cast of a single

921,984

cylinder 44, whereby the baffle may be sup-
ported at the upper end of the cylinder 44
within the container 1. Said baffie is prefer-
ably hollow and provided with perforations

47 at the upper end, and with an orifice 48 at |
49 1s o valve to close the orl- |1

the lower end. _
fiee 48 when suction through said orifice 48 18

sufficient to hft the valve:

which is normally supﬁortﬂd by a seat 52 in
the smaller end of said bafile 45.

In the form shown in Fig. 8 the guttef 6"’ |

extends entirely to the lower head 23’/, thus

-dispensing with the conical diaphragm, and

in this form the wall of the o1l-well 3" is ver-
tical and the injectoris arranged to discharge
through the orifice 15"/, The oill-well 3" 1s
provided with an overflow 53 to maintain the
oil level at the proper height in the oil-pipe
11" of the injector. In this form the oil-well
lece with the

lower head 23/, said oil—w_elf being of less
dismeter than the chamber of the container
I, thereby providing a gutter 6’ equal to the
depth of the oil weligwagls. In this form the
oil-supply pipe 17" and the oil overflow pipe
53 are provided with check valves 54"/, 55",
to prevent reverse flow of the oil or other
megium mn the intake and overflow pipes. -
In Fig. 10 a form is’'shown in which the oil-

well 3" 1s elevated abgve the floor of the
In.

this form the gutter space 6" around the oil--

vaporizing or gasifying chamber 2.

well 377 between the same and the walls of

the container is an equivalent of the 'guiter -

'z

serv-
ing as the Lottom of such gutter to eonvey
the tar or other residual material to the tar-
well or trap 7””. In this form the oil-well
is provided with an overflow 53”’" correspond-

- ing to that shown in Fig, 8, and the pipe 11’

is bent fo bring it into the air-pipe.10’" be-
low the level of the oil-well floor, thus to
avoid the necessity of carrying a large body
of oll in the oil-well and to give sufficient
length to the mjector nozzles. The tj_il-su;;)—
ply pipe 17" and the oil overflow pipe 53’
atre provided respectively with check-valves
54" and. 55" to prevent reverse flow of oil.

It 1s to be understood that with the forms.

shown in Figs. 8 and 10 the current of air is

- induced by the suction of an internal com-

o
!

{:)

bustion engine. In ease the air current is
induced by a compressor or blower the means
for maintaining the oil-level shown in Fig. 5
and deseribed as applying to Fig. 2, would
be apphied to the forms shown in%l

not be needed. It is alsu to be understood
that the various means for maintaining the
oil-level ‘are interchangeable in the various
forms of apparatus to adapt the same respec-
tively for use with or without suction as may
be required. R |
~In the form shown in Fig. 12 the oil-well

'
o 1

Said valveis sup- |
ported by a stem 50 held by a cross-pigce 51 |

| 1gs. 8 and |
10, and the oil overflows 53 and 53" would |

! -

|

T e e e Tr—r— —— T T T R W e
A

m pr—

s

|

F

1
{\
1

supply, not shown.

¥
-

37" 1s elevated as in Fig. 10, and its mner
wall 56 flares upwardly, and through its bot-
tom or most constricted portion a nozzle 57
extends upwardly; the vame being closed at
its upper end and provided with lateral open-
mi‘gs_ 58 below the top of the mner wall of the
oll-well. ‘Lhe overflow pipe 53""" Is connect-
ed to the nozzle 57 by a nipple 59 and is pro-
vided with an enlarged chamber. 60 into

which the air-pipe 9’/" opens at 61. In this
{form the gutter space 6'""" around the oil-well

3" between the same and the walls of the
container, 1s ‘an equivalent of the gutter
shown .in the other views, the head 23"
serving as the bottom of such gutter to con-
vey the tar or other residual material to the
tar-well or trap 7”"".

a designates an auxiliary oil reservoir sup-
plied through a pipe b and having the level
of its o1l maintained by an overflow pipe ¢

which leads to the main reservoir or source of

&4

8;‘5 .

n the form shown in Fig. 12, at: é_&eh SHC-

| tion strokeof the engine the check-valve 55"

closes and the suction is effective through the
oil-pipe 17", whose valve 54’/ is opened b
the suction to supply oil to the oil-well.

- When the o1l has thus risen in the oil-well to
- the top of the inner wall thereof it overflows

sald wall and thence reaches the ports 58 in
the nozzle 57. At each suction stroke of the
engine, alr is drawn through the air-pipe 9"
into the enlarged chamber 60 of the overflow

| oil-pipe 53”""" and out through the ports 58 of

the nozzle 57, taking up a portion of the oil
and spraying or vaporizing the same and di-
recting it upwardly into the gasifying cham-
ber and to and against the walls thereof.
Any surplus o1l that flows over the inner wall
56 will fall through the pipe 53’/ to the valve
56""" through which it may pass between the

9

"95'

190

‘105

suction strokes; thence to the pipe d, where -

1t may again be taken up by the oil-pipe 17"
at & succeeding suction stroke. The pipe d
i1s constantly supplied from the auxiliary

110

reservolr « as the gasifying operation con-

tinues. | o

~ In all of the views shown the vapor from
the nozzles 1s directed upwardly in such a
manner as to reach to, or nearly to the upper

115

end of the gesifying chamber as well as 1im-

pinging agamnst the outside walls. Incasethe

portions of it are rapidly separated from the
non-volatile, it is advisable that the nozzle

be nearer the top of the gasifying chamber

' oil used is of light gravity so that th- volatile

120

than in cases where heavier oils are to bhe

vaporized. = -, [
71n practical operation thé current of

flows through the oil at the lower portion or
‘bottom of the vaporizing or gasifying cham-

P
ait -

125

ber; said oil being delivered to said current °
of air at the nozzle end of the oil-pipe 11in

all of the forms shown, excepting that shown

in Fig. 12, and the air thus operates to throw

130
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apwardly and oulwardhy aspray
ol which impinges eventually
heated wills of the gastlviag chamber.
spray of atomized oil is thus acted
tie heated
by the direct hent of the walls of the chan
Ler, and in case he el alr is used for the

current ol air, the heat taos carried assists

o by
contents of the chamber, and also
of the engine acts as & pump,

V21,34

of atomized  pacatus the flow of ol into the otl-well 3
aprainst the |
The | internal com!..:slicn engine, OF hyv action of

piay be induced either by the suction of an
oravity, or by the operatlon ol a pump.
VWhen supplying gas Lo an engune tlie piston
and on 1ts

cuction strole causes a vacuulil b the gas

chamber 2 which causes checle-valve 54 to

in the act of gasiiving (he voiatile portions

of the oil or bringing the <ame to a e
condition of vaporization.  The non-vola-
tile products of the oil being thus directed
against the walls of the casifying chawher,
adhere thereto aud flow
along to the gutter or space G around the
oil-well, and are thenee conducted to the
tar-trap 7. Upon striking the walls of the
gagilying chamber, the oil will drain down
thereupon, giving ol during its course the
last degree of its volatile portion so that
only the non-volatile and residual portions
of the oil reach the gutter avound the otl-
well, from whence they are drained inte the
tar-well 7. Certain portions ol the residual
matter will become diied upon the walls of
the gas chamber, and by inserting a plain or
corrugated sleeve, as belore described, the
progress of this draining oil can be retarded,
giving greater opportunity for distillation,
and any portions which may hecome dried
upon the walls may be removed from tine
to time by removing the top head of the
container and withdrawing the lining upon
which these deposits have accumulated,
whereupon a new lining may be inserted,
the cap replaced and operation resuined
with but slight loss of tune.

i order to increase the heating su rince of
the gasilving chaniber and to baflle the
oases, and
the gas outlet, the conical baflle, as belore
described, is placed 1n the upper part of the
cylinder. On the suction stroke ol an en-
eme the valve at the tip of this cone will he
closed by the upwardly-rushimg gas, so that
the only course for the gas in its path to the
gas-outlet 18 through the extreine upper part
of the gas chambér and through the ports 47
in the upper portion of the cone Thas
serves the purpose of drawing the spray orv

atomized oll into the uppermost parts of the
chamber, so that it wili have 2 greater is-

tance to drain along the chamber-walls,
oiving increased onportunity for distillation.
Yetween suction strokes of the encine the
valve at the tip of the cone will open, allow-
ing any liquid which may have been drawn
into the cone to escape through the opeming
at such tip whence it wili, with drainage from
the outer surface ol the cone, drop into the

the walls of the gas chamber for {inal dis-
tillation and delivery of its residual producls
into the tar-well.

In practical use with any form of the ap-

thus vetard then F:”ISHH:E_‘;E‘- into,

downward there-
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walls, means

open, atlowing i inrush of oil; and also
cLock-valve as at 55”7 to close, thus pre-
venting back {low of oil. |

in the form of valve shown in iigs. 2 andd
= e float 36 will seat the valve o4 against 1ts
weat 33 whenever the oil reaches the deter-
nined level; but when w float-valve is not
Ceod an over-llow, as at 53 must be provided,
and in such cuse the check-valve as at 55"
will open between the suctinn strokes, thus
allowing the surplus o1l to overflow through
£3 and {0 return {0 the reservoir.

When a iloat-valve is used, » power-driven
supply puinp, not shown, may be used, with
the apparatus running either under pressure
or suction, and in that case tiie pressure-re-
Lief-valve 37 inust be placed in the oll-su ply-
pipe between the pump and the ﬂ{mt—va]lve to
allow escape of oil in case the foat-valve
closes. |

[t is to be understood that the tern non-
volatile as used in this specification 1$ 1n-
{onded to refer to the elements which do not
become volatilized in the operation of the ap-
paratus. ~

I elainy—-—

1. An apparatus for vaporizing hydrocar-
bon liquid comprising vaporizing or gasify-
ing chamber, means to heat the chamber,
means to spray hydrocarbon upwardly and
outwardly threugh the chamber to the walls
thereof, means to maintain in the chamber,
a supply of hydrocarbon with its top surface
holow the outlet of the spraymng Imeans,
means to eniit gas or vapor from the cham-
Ler, means,to colleet residue from the walls,
and means to discharge the same from the
chamber. -

2. An apparalus for vaporizing hydrocar-
bou liquid, comprising & vaporizing or gasify-
ing chamber having npright walls, means to
heat sald walls, means to spray hydrocaybon
pwardly, through (he chamber to and
acainst said walls, means to maintain in the
Lamber a supply of hydrocarbon with 1ts
top aurfanee below the ou tlet of the spm}fing
means, nieans to emit gas or vapor from the
chamber, means to colleet residue frgm sald
walls. and means to discharge {he salne from
the chambet. | +

3. An appuratus for vaporizing hydrocar- .
“bon Lgud eomprising a
apwardly-rushing spray and be thrown onto

vaporizing or gasify-

having upright corrungated
to heat said walls, means to
sprav hydrocarbon upwardly and outwardly
thugh (Lie chamber 1o said walls, means to
emit gas or vapor from the chamber, means

ing tvhambet

—
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to collect restdue from the walls, and means

to discharge the same from the chamber.

4. An apparatus for vaporizing hydrocur-
bon hquid comprising a vaporizing or gasify-
ing chamber having upright walls, a hollow

ber, means to spray hydrocarbon upwardly
through the chamber between the baffle and
the walls of the chamber and to and against
sald walls and baffle, means to heat the walls
of the chamber, means being provided to al-
low gas or vapor to pass from the chamber
into the baffle, means to drain residue from

‘the 1terior of the baffle, means to emit gas
or vipor from within the baflle, means to

collect residue from the walls of the cham-
ber, and means to discharge such residue
from the chamber. .

5. An apparatus for vaporizing hydrocar-
bon liquid comprising a vaporizing or gasify-
ing chamber having upright walls, a hollow
inverted conical baflle extending downwardly
into the chamber end provided with ports at
its upper and lower ends, and a drain valve

for the lower port, means to heat the walls of |
the chamber, means to spray hydrecarbon |
upwardly through the chamber, and into the'
-alﬁime between said baffle and the walls of the
e

amber and against the baffie and the walls
of the ehamber, means to emit gas or vapor

from within the baffle, and means to collect

and remove residue from the walls of the
chamber. =

6. The combination with a vaporizing or

gasifying chamber, of means to heat the.

walls of said chamber, a well to hold a body
of hydrocarbon in said chamber for heating
such body, means to supply hydrocarbon to
sald well, upwardly directed means arranged
to recelve heated hydrocarbon from said
body and extending above the level of the
hydrocarbon, and to' spray the same up-
wardly through said chamber to and against
the walls of the chamber, means to emit gas
or vapor from the chamber, means outside
said ‘well to collect residue from the walls of
sald chamber, and means to discharge said
residue from said chamber. - -
~ 7. An apparatus for vaporizing hydrocar-
bon ]iqui(f: ,, '

having inlet and exhaust ports, a vaporizing
or gasifying chamber within said heating
chamber, means to supply 11('1}"{11‘0{3&.1‘]2}{511
hquid into the bottom of said gasifying

chamber, upwardly-directed means extend-

ing above the level of said liquid to project a
current of heated air upwardly to carry the
hydrocarbon fluid from the bottom of said

gasifying chamber, to and against the walls |-

of said chamber, means to collect and re-
move from said gasifying chamber the non-
volatile portions of said liquid, and means to

- discharge gas from the gasifying chamber.

65 bon liquid; comprising & heating chamber, a

8. An apparatus for vaporizing hydrocai-

comprising a heating chamber |

!

_E

-chamber, an upwardly-directed

W S EECLE el B

vaporizing or gasifying chamber within said
heating chamber, means to su ply hydrocar-
bon liquid into the bottom of said gesifying

satd hiquid, to project a current of heated air
upwardly through the hydrocarbon liquid in
the bottom of sald gasifying chamber, means
to coliect and remove from said gasifyin
chamber the non-volatile portions of sai
liquid, and means to discharge gas from the
gasifying chamber.

- 9. The combination with an oil well, of a

. veporizing or gasifying chamber thereabove

an injector having an open end in the oil well
with its outlet above the oil level and ar-
ranged to discharge oil upwardly into the
gasifying chamber, an air pipe to supply a
current of air to the injector, means to supply
oil to the oil well, means to discharge gas from
the gasifying chamber, means for heating the
otl well and gasifying chamber, and means to
collect and remove from said gasifying cham-
ber the non-volatile portions of said oil.

.10. An apparatus for vaporizing hydro-
carbon liquid comprising a vaporizing or gasi-
fying chamber having upright cylindrical

: _ injector or:
‘ : - spraying device extending above the level of
bafile extending downwardly into the cham- |

70
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walls, means for heating said walls, meansfor

spraying hydrocarbon upwardly tflrough the
contents of said chamber to and agaihst said
walls, means to emit gas or vapor from said
chamber, means to ctﬁlect residue from said
walls, and means to remove the same from
the chamber. _

11. Two cylinders, one within thé gther to
form a central chamber surrounded by an

annular chamber, means to supply a heating
medium to the annular chamber to heat the

central chamber, means to spray hydrocat-
boiy upwardly through the contents of the

95

10¢

106

central :chamber and against the upright

. walls of said chamber, means to emit £as or

vapor from the central chamber, means to

collect residue from said walls, and means to

discharge the same from said chamber.

12. An apparatus for vaporizing hydro-
carbon ]iquldp comprising two chambers one
surrounding the other, means to supply a
hesting medium to the outer chamber to heat
the inner chamber, an oil well in said inner

1190

115

chamber, means to supply hydrocarbon to -
the o1l well, an upwardly directed nozzle .

- adapted and arranged to receive a supply of

hf*drocﬂ,rbon from said oil well, means to sup-

ply a current of air to said nozzle, to spray

sald oil upwardly and outwardly against the

1240

walls of the inner chamber, means to dis-

charge gas from the inner chamber, means
outside the well to collect residue from the

walls of the chamber, and means to discharge

the said residue from the chamber.
13. An ap

divided into an upper vaporizing or gasifying

chamber and a lower gil-well, by a transverse

125

| dp&ra.tus for producing gas from
- crude oil and the like compniging & container

130



10

20

gutter, . _
an injector having an open end in the oil-well ]

S

cnnicq} diaphragm provided in its a
an orifice and forming around the walis
container a gutter, means for draining the
gutter, means for closing the draining means,
an injector having an open end in the oil-well
and being directed upwardly to disch&rﬁe

e

through the diaphragm upwardly into t

gasifying chamlser, means to supply 2 current
of air to the injector nozzle, means to supply
oil to the oil-well, and means to discharge gas

from said chamber.
14. An app

divided into an upper vaporizing or gasifying

- chamber and a lower oil-well, by a transverse

conical diaphragm provided mn 1ts apex with
an orifice and forming around the walls of the
container a gutter, means for draining the
means for closing the draining means,

directed upwardly to discharge
the gasifying cham-

and b einﬁ

through the orifice 1nto

 ber, means to supply a current of air to the

26

_and gasifying chamber.

30
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- injector, means
means to drain the guster, meuns to discharge |
".3 from the gasifying chamber, and means

injector nozzle, means to supply oil to the
oil-well, and means for heating the oil-well

15. The combination with an oil-well, of 2
yaporizing or gusifying chaml:or thereabove,
a gutter arrange arountd an orfice and

ainst the walls of said chamber, Letween

o oil-well and the wasiiving chamber, an
injector having an open end i the oil-well
and earranged to discharge oil upwardly
through' the orifice into the gasiying cham-
ber, means to supply a current of air to the
to supply oil to the oil-well,

ior heating the gasifying chamber.

16. The combinsafion with an oil-well, of a
vaporizing or gasifying chamber thereabove,
s gutter between the oil-well and the gasify-
ing chamber, arranged against the walls of
said chamber and around an orifice, an in-
jcctor having an open end in the oil-well and

~ arranged to discharge ol upwardly through

50

55

60

é5

‘the orifice into the gasil‘fyi:qg chamler, means

to supply a current of air to the injector,
means to supply oil to the oil-well, means to
drain the gutter, means to discharge gas from
the gasifying chamber, and means for heat-
ing-the otl-well and gasifying chamber.

17. In an apparatus for vaporizing hydro-
carbon liquids in which the vaporizing cham-
ber is contained within the heating chamber,
means to remove the non-liqud and non-
volatile portion of said liquid from the vapo-
rizing chamber comprising a removable pro-
tecting cylinder witﬁin and forming a lining
for the vaporizing chamber substantially as
described herein. | -
 18. An apparatus for vaporizing hydrocar-
bon liquid compiising a Vﬂ.pm'izin%()r oasify-
ing' chamber having upright walls, a baftle
extending downwardly into the chamber,

aratus for producing gas from |
crude oil and the like, comprising a con .ainer

921.984

x with ! means to spray hydroc arbon upward throu%h
of the  the chamber between the baflle and the walls

" of the chamber and to and against said walls

and baffle, means to heat the walls of the

' chamber, means being provided o allow gas

I
:
i '
|

i

' easifyin

or vapor. to pass 1nto

. heated hydromu‘bon from =aid bod

_ the baffle, means to
drain residue from the interior of the baftie,

means to emit gas or vapor from within the

baffle, means to collect residue from the walls

of the chamber, and means to discharge such

residue from the chamber.
~ 19. An apparatus for vaporizing hydrocar-

‘bon liquid eomprising & vagorizmg or gasify-

iig chamber having upright walls, a hollow
inverted conical baffle extending downwardly

77
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into the chamber and provided with ports at

its upper and lower ends, means to heat the
walls of the chamber, means to spray hydro-

carbon jupwa.rdlgethmugh the chamber and

into the space between said baffle and the
walls of the chamber and against the baffle

and the walls of the chamber, means to e1nit

gag or vapor from within the baffle, and

85

means to. collect and remove residue from

the walls of the chamber.

20. The combination with a vaporizing or
chamber, of means to heat the walls
of the ¢
downwaidly into the chamber, a well to hol
s bodyof hydrocarbon in said chamber for
heating such body, means to supply hydro-
carbon to said “well, upwardly - directed
means arranged to reccive heated hydrocar-
bon from said body and to spray the same
through said chamber between the batile and
the walls of the chamber dnd to and against
said walls and baffle, mtans to emit gas or
va%o'r from the chamber, means outside said
well to ecollect residue from ‘the walls of said
chamber, and means to discharge said residue
from said chamber. -

21. The combination wi-h a vaporizing or
gasifying ciamber, of means to neat the walls
of said ehamber, a hollow imverted conical

‘bafle extending downwardly into the cham-
ber and provided with ports at 1ts

upper and
t]fle

lower ends and a drain valve for lower
port, & well to hold a body of hydrocarbon in
said chamber for heating such body, means
to supply hydrocarbon to said well, up-
wardly-directed means arranged to receive
| , and to
spray the same upwardly through the cham-
ber to and against the walls of the chamber,
menns to emit gas or vapor from the bafle,
means outside said well to collect residue
from the walls of said chamber, and means to

Jdischarve said residue from said chamber.

22. The combination with & vaporizing or
| gasifying chamber, of means to heat the walls

90

amber, a hollow baffle extendinﬁ ,
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of said chamber, s Hollow inverted comical

baffle cxtending downwardly into the cham-

ber and provided with ports at its upper and -
lower ends, a well to hold a body of hydro-:
| carbon in said chamber for

heating such
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body, means to supply hydrocarbon t6 said
well, upwardly-directed means arranged to
receive heated hydrocarbon from said body
and to spray the same upwardly through the
chamber to and against the walls of the
chamber, means to emit gas or vapor from
the baffle, means outside said well to collect
residue from the wells of said chamber, and
means to discharge said residue from said
chamber. | *

23. An apparatus for vaporizing hydrocar-
bon liquid comprising a vaporizing or gasify-
ing chamber having upright walls, a batile ex-
tending downwardly into the chamber,
means to spray hydrocarbon upwardly
through the chamber between the baflle and

~ the walls of the chamber and to and against

20

20

30

said walls and baffle, means to heat the
chamber, means to emit gas from the cham-
ber, means to collect residue from the walls
of the chamber, and means to discharge such

residue from the chamber.

24. The combination with a vaporizing on
gasifying chamber, of means to heat the walls
of said chamber, a hollow baflie extending
downwardly into the chamber, a well to hold
a body of hydrocarbon in said chamber for

heating such bodﬁr, means to supply hydro-

carbon tosaid well, upwardly-directed means
arranged to receive heated hydrocarbon from

-q_
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said body and to spray the same upwardly
through said chamber between the batlle and
the walls of the chamber and to and against
said walls and baflle, means to allow the gas
or vapor to pass from the chamber into the
baffle, means to emit gas from the bafile,
means outside said well to collect residue

from the walls of the chamber, and means to

discharge said residue from said chamber.

25. The combination with an o1l well, of &
vaporizing or gasifying chamber thereabove,
a gutter between the walls of the oil-well und
the gasifying chamber arranged against the
walls of said chamber and around an onfice,
an injector having an open end in the oil-well
and arranged to discharge oil upwardly from
the orifice into the gasifying chamber, means
to supply a current of air to the injector,
means to supply oil to the oil-well, means to
drain the gulter, means to discharge gas from
the gasilying chamber, and means E)r heat-
ing the oil-well and the gasifying chamber.

g’:5[11 testimony whereof, I have hereunto set
my hand at Los Angeles, California, this 27th
day of April, 1908.

J. M. WILLARD.

In presence of—
JaAMEs R. TOWNSEND,
- M. BEurLan TOWNSEND.
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